Four new echinocystic acid glycosides (1-4) were isolated from the dried seeds of Albizia lebbeck. The alkaline hydrolysate of the saponin fraction yielded two new prosapogenins (5-6). Their structures were determined by extensive NMR and spectroscopic analysis.
The genus Albizia (Leguminosae) is comprised of about 150 species of deciduous trees and shrubs [1] . A. lebbeck (L.) Benth. is commonly known as the East Indian walnut, Indian siris, shak-shak and woman's tongue. It is used in folk remedies for abdominal tumors, cough, flu and lung ailments. A. lebbeck has been reported to be a rich source of saponins and sapogenins. Saponins from the seeds and bark of A. lebbeck exhibited anti-fertility activity [2a, 2b] . The saponin containing n-butanolic fraction, extracted from the dried leaves of this species showed nootropic and anxiolytic activity in albino mice [2c] . We now report the isolation and structural elucidation of four echinocystic acid glycosides (1) (2) (3) (4) and two prosapogenins (5-6) from the seeds of the title plant.
Milled seeds of A. lebbeck were extracted with methanol for five days. The methanol extract was dissolved in 5% aqueous methanol and then extracted with n-hexane. The aqueous methanol extract was partitioned between water, dichloromethane and ethyl acetate. The aqueous layers were freeze-dried and the resulting golden-brown solid was dissolved in methanol to afford a crude saponin fraction. This was divided into two portions. The first, the saponin fraction, was chromatographed on Sephadex LH-20 using a water-methanol solvent system to give five major fractions (a-e). Repetitive separation of fraction b on Sephadex LH-20 and by HPLC afforded compounds 1, 2 and 4. Fraction a was treated with methanol and sodium bicarbonate. Compounds 5 and 6 were obtained upon repetitive HPLC purification of the alkaline hydrolysate. The second portion of the saponin fraction was dissolved in water and dialyzed against water in cellulose for three days. The saponin mixture was dried and successive separation by silica gel chromatography and HPLC gave compound 3. The structures of compounds 1-6 were characterized on the basis of extensive spectroscopic experiments, including mass spectrometry and 1D-and 2D NMR ( 1 H, 13 Hz) were attributed to the anomeric protons of five sugar moieties. This spectral information and comparison with literature data [3a] indicated that echinocystic acid was the aglycone portion of compound 1. The glycosylation-induced shift in the 13 C NMR spectrum at δ 90.0 (downfield shift of C-3) and δ 177.0 (upfield shift of C-28) suggested that the sugar residues were attached to the aglycone at these positions.
The complete assignments of the protons in each sugar moiety were achieved from TOCSY and 1 H-1 H COSY spectral data, while the glycosidic carbons were determined from HSQC spectral analysis. The sugar sequence of the oligosaccharide chains were achieved from HMBC ( Figure 1) and T-ROESY spectra. The five sugar residues were identified as two β-xylopyranosyl (Xyl) units, one α-arabinopyranosyl unit (Ara), β-apiofuranose (Api f ) and 2-acetamido-2-deoxy-β-D-glucopyranose (GlcNAc). The common D-configuration for Xyl, Api f and GlcNAc and L-configuration for Ara were assumed, according to those most encountered among plant glycosides. A comparison of the spectral data for 1 with that reported for albiziahexoside [3b] indicated that both compounds possessed the identical triglycosidic chain, β-D-xylopyranosyl-(1→2)-α-L-arabinopyanosyl-(1→6)-2-acetamido-2deoxy-β-D-glucopyranose, linked to C-3 of the aglycone. The anomeric proton at δ 5.39 showed HMBC correlations to the carbons at δ 66.9 (C-5, Xyl), 76.7 (C-3, Xyl) and 177.0, confirming the glycosidic linkage at the carboxylic group of echinocystic acid. The ROESY cross peak observed between the proton at δ 3.46 (H-2, Xyl) and the anomeric proton at 5.30 (H-1, Api f ) has determined that the ester glycosidic chain was β-D-apiofuranosyl-(1→2)-β-D-xylopyranose. The assignments of the apiofuranosyl moiety were in good agreement with those of scaberoside A 1 , isolated from the root of Aster scaber [3c]. Based on the above results, compound 1 was characterized as 3
ester. This is the first report of the Api f moiety among triterpenoidal saponins in the Albizia genus. rhamnose. The 13 C NMR spectrum contained seven signals at δ 111. 1, 106.7, 105.8, 105.0, 103.5, 101.4 and 95.4 attributed to the anomeric carbons of the sugar moieties. The 1 H-and 13 C NMR data for the aglycone and the glycosidic chain at C-3 of compounds 1 and 2 were identical. These data suggested that the C-28 oligosaccharide chain of 2 contained four sugar residues instead of two as in compound 1. The β-D-xylopyranose ester possessed similar chemical shifts as 1, and the long-range correlation between the anomeric proton at δ 5.40 and the carbon at δ 177.1 (C-28) confirmed this ester linkage. The HMBC correlation between the proton at δ 5.26 and the carbon at δ 76.1 (C-2, Xyl) indicated that the β-D-xylopyranose ester was substituted at C-2 by an α-L-rhamnopyranose. The downfield shifts of C-3 and C-4 of rhamnose at δ 82.6 and 78.8, respectively suggested that sugar residues were substituted at these positions. Full analysis of the TOCSY and COSY spectral data indicated that the α-L-arabinofuranosyl and β-Dglucopyranosyl moieties were attached to C-4 and C-3 hydroxyl groups of rhamnose, respectively. A comparison of the 1 H-and 13 C NMR data of compound 3 with those of 2 showed that the same tetrasaccharide moiety was linked to the carboxyl group of echinocystic acid. The oligosaccharide chain at C-3 of the aglycone portion of 3 was showed correlations with the carbons at δ 94.7, 111. 1, 103.4, 107 .0 and 104.9, respectively. Spectral data comparison of compounds 3 and 4 indicated that the common sugar substitution pattern was present at C-3 of echinocystic acid. However, four additional olefinic protons were seen in the 1 H NMR spectrum at δ 6.92 (t, J = 7.0 Hz, H-3′), 5.92 (dd, J = 17.1, 11.0 Hz, H-7′), 5.25 (dd, J = 17.1, 1.6 Hz, H-8′a) and 5.07 (dd, J = 11.0, 1.6 Hz, H-8′b). Their olefinic carbons resonated at δ 148.2 (C-3′), 146.0 (C-7′), 132.6 (C-2′), and 112.7 (C-8′). In the HMBC experiment, the proton at δ 6.92 showed correlations to C-2′ and the carbonyl carbon at δ 168.3 (C-1′). This spectral information suggested that 4 was acylated with a monoterpenic acid moiety (MT), which closely resembled those of the (2E)-2-hydroxymethyl-6hydroxyl-6-methyl-2,7-octadienoyl moiety of the acacic acid glycoside, kinmoonoside C [4] . Concerning the oligosaccharide chain at C-28, TOCSY and COSY spectral data aided in the identification of a β-glucose ester which was substituted at C-2 by an Api f moiety from HMBC spectral analysis. The long-range correlation seen between the proton at δ 4.20 (dd, J = 11.8, 6.9 Hz, H-6b, Glc) and C-1′, as well as the downfield shift of C-6 (δ 64.4) of glucose suggested the presence of an ester linkage between glucose and MT (C-6 OH of Glc/C-1 of MT). These data led us to assign the structure of 4 Purification of the alkaline hydrolysate of the saponin fraction afforded compounds 5 and 6. Both compounds were obtained as pale yellow gums. The molecular formula of 5 was determined to be C 60 H 95 NO 26 , which implied the secondary metabolite possessed thirteen degrees of unsaturation. The 1 H and 13 C NMR spectra of 5 were very similar to those of 4, except for the absence of the monoterpenoid resonances. Prosapogenin 5 was characterized as 3-O-{β-D-xylopyranosyl-(1→2)-β-D-fucopyranosyl-(1→6)-2-acetamido-2-deoxy-β-D-glucopyranosyl} echinocystic acid 28-O-{β-D-apiofuranosyl-(1→2)-β-D-glucopyranosyl} ester. It is believed that the substituted 2,7-octadienoyl moiety in 4 was cleaved from the C-6 hydroxyl group of glucose during the alkaline hydrolysis of the saponin fraction. 
